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(57)Abstract: 

PURPOSE: To obviate the impression of a DC on a 
liquid crystal at the time of turning on of a power 
source and to prevent the shortening of the life of 
this liquid crystal by approximately equalizing the 
impressed voltage of matrix electrodes until a timing 
signal for the start of a display is generated at the 
time of the turning on of the power source. 
CONSTITUTION: An initial maintenance circuit 33 
consisting of an OR gate and an AND gate is provided 
in a control circuit 3. While a driving voltage V is 
immediately supplied at the time of the turning on of 
the power source, display data D, etc., are not 
delivered for about 0.1 to 5.0 seconds for the purpose ;< 
of initial checking. The data outputted only after 
display data D, clutch signal L, shift lock signal C, 
frame signal FLM, etc., attain a stationary state and a 
control signal maintain a logical value 0. Since the 
frame signal FLM is 0 logical value, the output of the 
initial maintenance circuit 33 attains logical value 0 

and a driving circuit 2 impresses the same voltage to the matrix electrodes 1x, 1y and, 
therefore, the liquid crystal voltage is approximately zero and the DC is not impressed. 
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Specification 

1 . Title of the invention 
Liquid crystal display device 

2. Claim 

(1) A liquid crystal display device provided with a liquid crystal display panel having matrix 
electrodes, a drive circuit connected to the matrix electrodes to drive said liquid crystal display 
device, and a control circuit that controls the aforementioned drive circuit by receiving display- 
related timing signals, etc. from a system, such as a computer system, wherein 

the aforementioned control circuit is provided with an initial maintenance circuit that issues output 
instructions to the aforementioned drive circuit such that the voltages applied to the matrix 
electrodes are nearly equalized until the generation of the display start timing signals. 

3. Detailed explanation of the invention 

(a) Industrial field of application 

The present invention relates a liquid crystal display device suitable for a dot matrix display to be 
incorporated in a system. 

(b) Prior art 

Because applying DC voltage to a liquid crystal display device significantly shortens its life, AC 
drive has conventionally been used as disclosed in JP S60-222825. Dot matrix displays having a 
large display capacity have come to be used in recent years. In most of these display devices, a 



computer system or the like, containing a microprocessing unit and a logical computation gate array 
unit, etc., displays an image by receiving display-related timing signals, etc. Even in such a case, 
steps are taken to ensure that no DC voltage is applied to the liquid crystals. 

For example, in portable wordprocessors and laptop personal computers, the control means of the 
liquid crystal display device displays an image by receiving various latch signals, frame signals, and 
data signals, etc. which are necessary for display from the main system. However, because power is 
immediately supplied to the display device when the power supply of the system is turned on, the 
initialization signal from the system is used to disable the liquid crystal display device until it has 
received all of the display data or to delay the supply of power to the liquid crystal display device. 

(c) The problem that the invention is to solve 

However, as such systems increase in size, capacity, or complexity, the initialization and checking 
of the system itself become time-consuming, causing timing delays in many cases. And often, a 
liquid crystal display device is incorporated into a system after it has been designed by a system 
development department without regard for these problems associated with display devices. In 
such cases, in order not to disturb the user at system power-on, power is simultaneously supplied to 
the display device as well but the input of the control signals is delayed. As a result, DC voltage is 
applied to the liquid crystals during this period, which is undesirable. 

(d) Means of solving the problem 

The present invention has been developed in view of the aforementioned issue, and its control 
circuit is provided with an initial maintenance circuit that issues output instructions to the 
aforementioned drive circuit such that the voltages applied to the matrix electrodes are nearly 
equalized until the generation of the display start timing signals, such as the frame start signal and 
the data latch signal following display data generation. 

(e) Operation of the invention 

In this way, power is applied to the liquid crystal display device regardless of the initial status of the 
main system at power-on. However, because nearly equal voltages are applied to the matrix 
electrodes of the liquid crystal panel until all of the display control conditions are satisfied, the 
voltage applied to the liquid crystals is nearly zero. 

[Embodiment] 

An embodiment of the present invention will be explained below with reference to the drawings. 

First, in Figure 1 , numeral 1 indicates a dot matrix liquid crystal display panel that has matrix 
electrodes IX and 1 Y, e.g., a super twisted nematic field-effect type with 640 x 480 dots. 

Numeral 2 indicates a drive circuit that is connected to matrix electrodes IX and 1 Y so as to drive 
liquid crystal display panel 1 , selectively outputs bias voltages, and has for example a display 
voltage control pin called "DISPOFF" or a pin with a selection circuit that has a function that 
selects the specified bias voltage (hereafter, these pins are simply referred to as "display pin X"); all 
of the output voltages are set to the same value when a certain value (e.g., logical 0) is given to 
display pin X. Examples of products that can be used as such a drive circuit 2 include 



MSM5298/5299, which has a display voltage control pin and is made by Oki Electric Industry Co., 
Ltd. 



Numeral 3 indicates a control circuit that consists of a bias circuit 3 1 and a data allocation/display 
mode selection circuit 32, etc.; and which controls the aforementioned drive circuit by receiving the 
display-related timing signals, such as display data D, data latch signal L, shift lock signal C, frame 
signal FLM, drive voltage V, and control signal Cont which includes a polarity-inverting signal 
(normally called "signal M"), from a system such as a computer system. Of these signals, for the 
frame signal FLM, a pulse signal of a certain time duration is output after the display data for the 
first line has been sent, and thereafter pulse signals are repeatedly output every time display data for 
one screen is sent. The liquid crystal display device uses these signals as the start position control 
signals for matrix electrode IX. 

This control circuit 3 is provided with an initial maintenance circuit 33, which consists of an OR 
gate and an AND gate to ensure that the voltages applied to the matrix electrodes are nearly 
equalized until the generation of the display start timing signals. This initial maintenance circuit 33 
is connected such that it takes frame signal FLM as its input, and such that its output is connected to 
display pin X of drive circuit 2. Therefore, initial maintenance circuit 33 is a status hold circuit that 
issues output instructions to drive circuit 2 in response to the rising edge of the first frame signal 
FLM. 

In such a configuration, as shown in Figure 2, when the power is turned on for the main system, 
drive voltage V is immediately supplied (Figure 2 shows only one drive voltage V and one display 
data D, as representatives in order to explain the aforementioned configuration). However, display 
data D, etc. is not sent out for approximately 0.1 to 5.0 seconds because of initial checking, etc. 
Consequently, data and control signals, such as display data D, data latch signal L, shift lock signal 
C, frame signal FLM, drive voltage V, and polarity-inverting signal M, which are output only when 
the system reaches a steady state, maintain a specified logical value (e.g., logical 0). Since power is 
being supplied to it, the liquid crystal display device is in a display-capable state. However, since 
the frame signal FLM is logical value 0, the output of initial maintenance circuit 33 is also logical 
value 0, and as a result, drive circuit 2 outputs the same voltage for both matrix electrodes IX and 
1 Y. Then, when all of the display control conditions for the system are satisfied and one line of 
display data D is sent, the frame signal FLM and data latch signal L are output. During this process, 
initial maintenance circuit 33 of the liquid crystal display device takes in the fixed potential of the 
AND gate in response to the first rising edge of the frame signal FLM, uses it as an output of logical 
value 1, and thereafter, maintains the logical value 1 until the power is turned off. Therefore, the 
voltage applied to the liquid crystals is nearly zero during the time between the initial power-on and 
the inputting of the frame signal FLM; and after the first frame signal FLM is input, drive circuit 2 
drives liquid crystal display panel 1 with AC voltages according to display data D. 

Although initial maintenance circuit 33 is connected to the frame signal FLM in the aforementioned 
example, its connection is not limited to this configuration. For example, initial maintenance 
circuit 33 may be connected to a control signal that is output after the display conditions, such as 
data latch signal L, are satisfied. 

(g) Effects of the invention 



As explained above, power is applied to the liquid crystal display device regardless of the initial 
status of the main system at power-on. However, because nearly equal voltages are applied to the 
matrix electrodes of the liquid crystal panel until all of the display control conditions are satisfied, 
the voltage applied to the liquid crystals is nearly zero. Therefore, even when such systems increase 
in size, capacity, or complexity, and thus initialization and checking of the system itself become 
more time-consuming, or even when a liquid crystal display device is incorporated into a system 
that has been (^signed without regard for display devices, the liquid crystals are driven 
simultaneously with power-on, causing a change in the displayed image and thus, not disturbing the 
user. Even in these cases, no DC voltage is applied to the liquid crystals. 

4. Brief explanation of the drawings 

Figure 1 is a block diagram of the liquid crystal display device in an embodiment of the present 
invention; Figure 2 is a timing diagram of the major components. 

1 . . . Liquid crystal panel 

2 ... Drive circuit 

3 ... Control circuit 



Figure 1 
Figure 2 



